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1.0 PROJECT DESCRIPTION

1.1 INTRODUCTION

This document describes the Work Plan for the Remedial Investigation/Feasibility
Study (RI/FS) to be performed at the former Koppers Co., Inc. (Koppers), Newport,
Delaware site (Site). This Work Plan was prepared by Dames & Moore for Beazer East,
Inc. (Beazer) and E.I. du Pont de Nemours and Co., Inc. (DuPont), From approximately
1929 until 1971, wood treating operations occurred at the Site. After 1971, title to the
property was transferred to DuPont, who still holds title to the property.

On June 30, 1988, BNS Acquisitions, Inc. (BNS Acquisitions), a wholly owned
subsidiary of Beazer PLC, acquired more than 90 percent of Koppers’ outstanding common
stock and acquired the balance of the remaining shares on November 14, 1988. On January
20, 1989, BNS Acquisitions merged with Koppers, and on January 26, 1989, Koppers
Company, Inc. formally became Beazer Materials and Services, Inc. On April 16, 1990,
Beazer Materials and Services, Inc. formally changed its name to Beazer East, Inc. This
latter change is one of designation only.

This Work Plan will be the basis for performing an RI/FS at the former Koppers
Company, Inc. Newport Site in Newport, Delaware. The goals of the RI/FS are to:

. Identify and characterize the nature and extent of the constituents of interest
onsite and offsite resulting from past facility activities, environmental
pathways, and potential receptors

* Assess the extent to which the detected constituents of interest pose a threat
to the public health and welfare or the environment, and evaluate the extent
of remediation, if any, required at the Site

° Produce appropriate and sufficient data to support the development and
evaluation of remedial action alternatives

° Develop and evaluate remedial action alternatives, if necessary

Dames & Moore conducted a review of the available documents related to historical
facility operations, previous Site investigations, and information on adjacent properties and
the surrounding region. A Site visit was conducted by representatives of Dames & Moore
in March 1991 to evaluate existing Site conditions. Information from this Site visit, along
with the historical documents, was used to develop this RI/FS Work Plan.

Because of the limited nature of the document review and information gathering
process, information and statements made herein are subject to modification or

1-1
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supplementation as more facts are learned. Further, because of the limited and preliminary
nature of the factual investigation to date, statements made herein are not intended to be,
and shall not be considered as, admissions of fact or law for any purpose, and shall not be
admissible in any administrative proceeding for any purpose whatsoever.

This Work Plan presents the proposed technical approach for performing the RI field
activities, including sample collection, monitoring well installation, groundwater sampling,
and quality assurance review of analytical data, and details appropriate protocols and
procedures for the performance of the RI field activities. The RI will be a phased program,
where initial analytical results and information will be used to focus the subsequent field
activities. Preparation of the FS will also be performed concurrent with the RI field
activities, and additional data required to perform the FS will be identified and incorporated
into the RI field activities.

12  RI/FS WORK PLAN APPROACH

In order to comply with the requirements of the Statement of Work tasks outlined
in the Administrative Order on Consent for Remedial Investigation/Feasibility Study
(Docket No. I11-91-16-DC), this RI/FS Work Plan outlines the approach to be used for
characterizing existing site conditions and evaluating remedial alternatives, if necessary.
Each of the required task items has been incorporated into the Work Plan. The RI/FS
Work Plan consists of the following elements:

. Summary of known Site conditions based on a review of historical information
] Identification of data gaps in the available historical information
o Initial definition of the potential areas of concern on the Site

[ Definition of the scope and the objectives of the RI and the FS along with the
methodologies to achieve those objectives

° Development of the data quality objectives to be achieved during the RI/FS
o Identification of the strategies to be used to evaluate the extent of sensitive
ecological areas at the Site, and the potential impact, if any, of the Site on
nearby receptors
o Initial tabulation and discussion of potentially applicable and relevant or
appropriate requirements (ARARs) that may have to be considered during
. and after the RI/FS activities

[ Preparation of a preliminary schedule for the completion of RI/FS activities

AR30001 1



The data obtained during the RI will be used to characterize the potential areas of
concern at the Site, assess the potential for impacts to public health and the environment,
and identify actual or potential receptors. The information generated during the RI will aiso
be used during the FS to develop and evaluate potential remedial alternatives, if necessary,
that may be applicable to the constituents of interest present in the various media at the

Site.

The remainder of this Work Plan is organized as follows:

Section 2.0 presents a discussion of the Site location, history, and existing
conditions.

Section 3.0 identifies the potential areas of concern at the Site based on
historical Site operations and previous investigation activities.

Section 4.0 details the preliminary identification of ARARsS,

Section 5.0 provides the methodologies for identifying potential receptors and
presents an outline of the ecological study.

Section 6.0 defines the overall objectives of RI and the information to be
generated during the course of investigation activities.

Section 7.0 presents the phased approach that will be employed during the RI,
outlines the components of the Site investigations, specifies the requirements
of the proposed field sampling program (including quality assurance/quality
control (QA/QC)), and details the analytical program to be used for the
samples obtained during the RI

Section 8.0 addresses data management and reporting requirements.
Section 9.0 details the FS approach.

Section 10.0 provides preliminary schedules for the completion of RI/FS
activities.

Other submittals required prior to the initiation of field activities, such as the Project
Management Plan, Quality Assurance Project Plan, the Health and Safety Plan, and the
appropriate analytical methodologies to be used will be incorporated into the Field
Sampling Plan (FSP), which will become an integral part of this Work Plan.

AR300012



2.0 SITE BACKGROUND AND CURRENT CONDITIONS

2.1 LOCATION AND HISTORY
2.1.1 Site Location

The former Koppers Company, Inc. wood treating facility was situated on a 317-acre
parcel of land located in the northern part of New Castle County, Delaware, approximately
1/2-mile west-southwest of Newport and 5 miles southwest of Wilmington. The Site is
reached via an access road that runs west from the Ciba-Geigy plant entrance at the
intersection of James and Water Streets through the DuPont Holly Run Plant. The Site is
located just south of the Amtrak railway and is bounded by Hershey Run, White Clay
Creek, and the Christina River to the west, southwest, and southeast, respectively. A Site
location map is provided as Figure 2-1.

2.1.2 History and Operations
2.1.2.1 Site History

The Site property was part of a group of land parcels owned by H. P. & B. B.
Laynman and E. L. & J. F. Wright that were conveyed to the Delaware Wood Preserving
Company in 1929. Wood treatment operations took place on portions of land currently
referred to as the Koppers Site. The remainder of the property, a 20-foot wide strip of land
approximately 2 acres in size, was conveyed to the Philadelphia, Baltimore and Washington
Railroad. The railroad right-of-way is currently owned by Amtrak. No documentation has
been found that indicates that wood preservation operations ever occurred on the 2-acre
strip of land conveyed to the railroad.

In 1931, the wood treatment Site was sold to Century Wood Preserving Company
(Century). The property and all associated stock were acquired from Century by the Wood
Preserving Company in 1935. Through liquidation of the Wood Preserving Company,
Koppers Company acquired the Site in 1940. In 1944, Koppers Company merged into the
Koppers Company, Inc. Koppers continued to operate the wood preserving plant onsite
until 1971 when the property was sold to DuPont. As part of the sales agreement, the
chemicals in the process tanks onsite were removed by Koppers and structures onsite were
removed by DuPont.

From 1974 to 1977, the New Castle County Department of Public Works (DPW)
leased part of the Site and built and operated a wastewater treatment facility, but the scope
and nature of operations at DPW's facility are presently unknown. In 1977 the County sold
the building to DuPont. This building remains onsite, but reportedly the equipment from
the wastewater treatment facility was removed.

AR300013
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On January 20, 1989, BNS Acquisitions, Inc., a Delaware corporation and a wholly
owned subsidiary of Beazer PLC, merged with Koppers, and on January 26, 1989, the name
Koppers Company Inc. was changed to Beazer Materials and Services, Inc. Beazer
Materials and Services Inc. changed its name to Beazer East, Inc. on April 16, 1990.

2122 Site Operations

Wood treatment operations began at the Site approximately 1929 and continued
through 1971. Materials used in the wood preservation process included primarily a
creosote coal/tar solution. However, pentachlorophenol (PCP) with No. 2 fuel oil
reportedly was also used. These materials were used to preserve railroad ties and telephone
poles among other wood products. Process wastes generated by the wood treatment
included creosote solution and fuel oil containing PCP. These wastes were reportedly
disposed of in surface impoundments and by incineration. Disposal practices for wastewater
from the wood treatment process are unknown, although reportedly wastewater was
collected in a holding pond located onsite.

2.1.3 Current Land Use

The Site is currently unused except for a small parcel (less than 1 acre) that is now -

part of the DuPont Holly Run facility. Existing facilities/structures and physical
characteristics at the Site include: one warehouse building (constructed by the New Castle
County Department of Public Works), several building foundations (former plant buildings
and the facility manager residence), the Site access road, and a secondary road providing
access to power lines. The railroad track spur lines shown on Figure 3-1 no longer exist;
however, numerous railroad ties from these spur lines remain.

A pond is located on the Site west of the former process area. This pond is shown
on the May 21, 1931 "Plan of Yard Showing Fire Lines" for the Delaware Wood Preserving
facility as the source of water for the fire station pump house. A second small pond,
identified as the Old Fire Pond in the NUS 1984 SI report, reportedly was located south of

‘the tracks. A slight depression in the ground surface is all that remains of this pond. There
is no record of either of these ponds being used for wastewater storage.

2.14 Adjacent Property Usage

The Site is bordered to the east by the DuPont Holly Run Plant, which manufactures
chromium dioxide. The DuPont Newport Superfund Site, a site on the National Priority List
(NPL), is located southeast of the DuPont Holly Run Plant (Figure 2-1) and southeast of
the Site. Further east is the former DuPont pigment plant currently owned and operated
by Ciba-Geigy Corporation.

Railroad tracks parallel the northern boundary of the Site. Although previously
owned and operated by the Philadelphia, Baltimore and Washington Railroad, and

2-2
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subsequently by Conrail, Amtrak currently owns this right-of-way. Beyond the railroad
tracks to the north are commercial and residential areas. The USGS 7.5 minute topographic
map for Wilmington South, Delaware - New Jersey (1967, photorevised 1987) shows a
sewage disposal area just north of the railroad tracks and opposite the northwestern portion
of the Site. The operational history of this sewage disposal area is unknown.

Hershey Run, a tributary to White Clay Creek, borders the Site to the west. White
Clay Creek and the Christina River border the Site to the southwest and southeast,
respectively. Wetlands are associated with each of the three waterways that border the Site.

22  PREVIOUS INVESTIGATIONS

The Site has been the subject of previous investigations performed by representatives
of the State of Delaware Department of Natural Resources (DNREC) and the United States
Environmental Protection Agency (EPA) Region III. The results of these investigations are
summarized below. Because Beazer and DuPont have not had full access to the results and
supporting documentation of these investigations, Beazer and DuPont do not admit to nor
concede the purported facts in the following summary, and reserve the right to modify or
challenge same as more facts become known.

2.2.1 Site Investigation History

A Preliminary Assessment (PA) report of the facility detailing the known history and
characteristics of the Site was prepared in 1984 by representatives of EPA and DNREC. In
the PA report, EPA indicated that potential areas of concern were present and
recommended that additional sampling activities be performed at specified locations. The
recommendations of the PA report were incorporated into a sampling plan designed to
further evaluate existing Site conditions.

A Site Inspection (SI) of the facility was performed in December 1984 by NUS
Corporation, an EPA subcontractor, and a field sampling program was implemented at the
Site. Onsite soil, sediment, surface water, and leachate samples were obtained during the
field activities. Offsite surface water and sediment samples were also obtained from the
Christina River, White Clay Creek, and Hershey Run. Samples were analyzed for
Hazardous Substance List (HSL) metals, volatile organic compounds (VOCs), and
semivolatile organic compounds (SVOCs). The results of this investigation are detailed
under Section 3.0 of this document.

2.2.2 Results of Previous Investigations
Samples obtained during the SI revealed the presence of polynuclear aromatic
hydrocarbons (PAHSs) and metals in soil and sediment samples obtained from both onsite

and offsite locations. Analytical results of the samples collected and analyzed during the
SI are summarized in Tables 2-1 and 2-2.

2-3
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The predominant organic constituents detected at the Site during the SI include the
following base/neutral compounds:

Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Fluoranthene
Fluorene
Phenanthrene

Pyrene

Concentrations of these compounds were detected during the SI in the onsite soil
samples taken near former process areas and in offsite sediment samples taken from
adjacent Hershey Run. These compounds were not detected in any of the surface water
sampies analyzed.

Inorganic constituents (metals) detected in the samples obtained during the SI
include:

Aluminum

Lead
Magnesium

Concentrations of these elements were detected during the SI in soil, sediment, and
surface water samples obtained from onsite and offsite sources. Of the metals that were
detected, only lead is in concentrations that are above background levels in soil and
sediment. Aluminum and magnesium are common constituents of most soils, surface water,
and groundwater. Barium is also considered to be a naturally occurring background element
in these media throughout the area.

There is currently one groundwater well on the property--monitoring well MW-27A--
associated with the adjacent DuPont Newport Superfund Site. Information concerning and
obtained from-this well, including well installation logs and groundwater monitoring results,
will be used during the RL

23 CLIMATE

-

New Castle County has a temperate climate and is characterized by well defined
seasons with warm to hot summers and relatively mild winters. The mean annual
temperature for the Wilmington area ranges from 44.4°F to 63.8°F (Soil Conservation

2-4
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Service (SCS) 1970). Table 2-3 provides average monthly temperatures for Wilmington.
Humidity is highest in late summer through early fall when the average relative humidity
is about 75 to 80 percent (U.S. Weather Bureau and NOAA 1978).

In general, precipitation is distributed fairly evenly throughout the year, although
precipitation is most variable in summer. The average annual precipitation for Wilmington
is 45 inches, with monthly averages ranging from approximately 3 inches to slightly more
than 4 inches, except for the month of August, when the area receives an average of 5.5
inches of precipitation (SCS 1970). Average monthly precipitation and 10-year extreme data
are also provided on Table 2-3. The average annual snowfall in Wilmington is about 21
inches (SCS 1970).

Surface winds in Delaware are generally from the northwest. However, winds from

the south to southwest prevail throughout the month of June and periodically from May

through September (U.S. Weather Bureau and NOAA 1978). Wind speeds in northern
Delaware are highest from January through April averaging 10 miles per hour (mph); from
July through October average wind speeds range from about 7 to 9 mph (U.S. Weather
Bureau and NOAA 1978). Brief violent windstorms with gusts up to 50 to 60 mph are not
unusual in fall, winter, and spring.

24 GENERAL TOPOGRAPHY

The Site is located on the western edge of the Atlantic Coastal Plain physiographic
province in northern Delaware. The Coastal Plain topography in New Castle County ranges
from level to gently rolling hills. The county is drained by streams that flow into the
Delaware River. The Site topography is fairly level, averaging 10 feet above mean sea level,
and slopes gently to the south and west toward White Clay Creek, the Christina River, and
Hershey Run (Figure 2-1). Portions of the Site are subject to regular tidal flooding. The
present topography does not reflect the original undeveloped Site conditions. Fill material,
including slag and sand, was apparently brought to the Site throughout the operational
history of the facility to raise the prevailing grade of the land above the natural wetland
elevation.

2.5 GENERAL GEOLOGY

The discussion of the general surface and subsurface geology that appears in this
section is taken mainly from various Delaware Geological Survey publications. In addition,
the geology and groundwater conditions have been studied extensively at the DuPont
Newport facility immediately east of the Site. A 1987 hydrogeologic investigation of the
DuPont Newport Superfund Site performed by Woodward-Clyde Consultants, Inc. (WCC)
is also cited extensively in this section. Additional information has also been obtained from
subsequent WCC reports on the DuPont Newport Superfund Site dated 1988 and 1991.
Figure 2-1 shows the location of the adjacent DuPont Newport Superfund Site.

2-5
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The Atlantic Coastal Plain is separated from the Piedmont physiographic province
at the Fall Zone, which is located 2 to 3 miles north of the Site. At the Fall Zone,
-Precambrian and Paleozoic igneous and metamorphic rocks of the Piedmont dip toward the
southeast and become the basement rocks underlying a wedge of sedimentary deposits that
forms the Coastal Plain. Coastal Plain sediments thicken and gently dip to the southeast.
In Delaware the crystalline basement rocks are overlain by nonmarine Cretaceous sediments
of the Potomac Formation.

During Late Cretaceous to Pleistocene times marine transgressive and regressive
phases are known to have occurred from the sedimentary record in southern Delaware
(Jordan 1962). However, none of these Late Cretaceous to Pleistocene sediments are
present near the Site. Locally, nonmarine Pleistocene sediments of the Columbia Formation
unconformably overlie Cretaceous sediments (Woodruff and Thompson 1972 and 1975).
Holocene sediments occur along stream and river channels in the form of tidal marsh
sediments and channe! deposits (Woodruff and Thompson 1972 and 1975). Soils present
onsite generally consist of tidal marsh sediments, silty to clayey loams, and fill (SCS 1970).

2.5.1 Soils

The soils of the Site are classified into three soil associations by the United States
Department of Agriculture Soil Conservation Service (SCS 1970) (Figure 2-2). Note that
these classifications are for natural soils, whereas a preliminary Site visit by Dames &
Moore in March 1991 found that much of the natural soil at areas formerly occupied by
facility operations at the Site has apparently been either removed or covered by fill.
Approximately half of the soil onsite is classified as the Othello-Fallsington-Urban Land
Complex, which is characterized by gray to brown silty loams and sandy loams that are
generally poorly drained and variably covered by fill. This soil complex exists in most of the
former operation areas.

The Tidal Marsh soil complex covers about one-third of the Site. This soil type
varies from sands to clays and is sometimes mucky or peaty. This complex is regularly
flooded by tidal waters and in some areas contains sulfur compounds.

The remaining portion of the Site is designated as Aldino-Keyport-Mattapex-Urban
Land Complex. This soil complex is characterized by generally yellow-brown to dark brown
silty loams and silty clay loams that are variably covered or replaced by fill. This soil profile
is often cut away and subject to seasonal wetness.
2.5.2 Unconsolidated Sediments

The sedimentary deposits comprising the Coastal Plain in the vicinity of the Site are
described in Section 2.5.2.1 (the Pleistocene Columbia Formation) and Section 2.5.2.2 (the
Cretaceous Potomac Formation).
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2.5.2.1 Columbia Formation

The Columbia Formation generally consists of yellow to dark reddish brown sand and
gravel with lesser amounts of silt and clay beds (Jordan 1962). However, the formation
color can be quite variable and can include tan, light gray, brown, or purplish-black
sediments (Johnston 1973). Darker sediments tend to correlate with higher iron content;
the purplish black color of ironstone beds may be due to manganese oxides (Spoljaric 1971).

In New Castle County, the Columbia Formation sediments were deposited by fluvial
processes in channel fillings (up to approximately 130 feet) and in broad, sometimes
discontinuous, sheets created by coalesced stream channels (Jordan 1964, Johnston 1973,
Sundstrom and Picket 1971, Woodruff and Thompson 1975, and Woodruff 1986). North of
the Chesapeake and Delaware Canal, Columbia paleochannels in New Castle County were
apparently relatively straight and were separated by alluvial plains, flood plains, interchannel
land areas, and islands (Spoljaric 1967a). Most of the significant present day streams in
New Castle County (including the Christina River) exist in areas interpreted as former
interchannel environments (Spoljaric 1967a). The thickness of the Columbia Formation
varies widely due to variable erosion of the Columbia paleochannels into underlying
sediments and the extent of subsequent erosion of the Columbia. In the Site vicinity the
thickness of the Columbia sediments ranges from 0 to over 20 feet (Woodruff and
Thompson 1972 and 1975). The Columbia Formation rests unconformably upon older units
and is not formally subdivided lithostratigraphically in northern Delaware.

2522 Potomac Formation

The Potomac Formation consists of white, gray, and rust-brown sands and gravelly
sands interbedded with variegated white, yellow, red and grey, sometimes lignitic, silts and
clays (Jordan 1962). Lithologies tend to be discontinuous in both the horizontal and vertical
direction particularly as the geometry of the sands and silts is generally "shoestring-like" in
aerial view (Spoljaric 1967b). In northern Delaware correlation of Potomac sand and silt
bodies is difficult even over short distances (Jordan 1983). The Potomac Formation thins
to the north-northwest as progressively older sections of the Potomac Formation subcrop
beneath the Pleistocene and younger sediments (Woodruff 1985).

The Potomac Formation is Early to Early-Late Cretaceous in age (Jordan 1962 and
1983). Sediments are interpreted as nonmarine, predominantly fluvial. The paleo-
environment of the Potomac Formation has been described as an alluvial plain/aggrading
coastal plain that includes such depositional environments as flood plains, stream channels,
lagoons, and estuaries (Jordan 1983).

In northern Delaware where the Potomac Formation is relatively thin the formation
is not formally subdivided lithostratigraphically. However, in northern New Castle County,

the Potomac Formation has been hydrologically subdivided into upper and lower hydrologic
(sandy) zones that are separated by a layer of clay and silt (Sundstrom and Pickett 1967 and
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1971). Studies by Jordan (1968) found a tendency for a greater proportion of sand to clay
in the lower hydrologic zone of the Potomac than in the upper hydrologic zone. The upper -
hydrologic zone, defined as the first Potomac sand to occur below the Columbia Formation,
is variably overlain by Potomac silts and clays. The upper sandy zone subcrops beneath, and
is in direct contact with, the Columbia Formation south of the Christina River and is not
present north of the river (Woodruff 1984b and 1985, WCC 1987).

Based on the Woodward-Clyde Consultants report on the DuPont Newport Superfund
Site, the lower Potomac Formation apparently subcrops in the vicinity of the Site. However,
at the DuPont Newport Superfund Site, a semiconfining unit 23 to 40 feet thick is present
and separates the Columbia Formation from the more permeable aquifers of the lower
hydrologic zone.

2.5.3 Bedrock

The Cretaceous through Quaternary sedimentary section was deposited
unconformably on crystalline basement. Piedmont crystalline rocks, which outcrop at the
surface about 3 miles to the north, dip toward the southeast to form the basement of the
Coastal Plain. These Piedmont rocks are igneous and metamorphic rocks that are
Precambrian and Lower Paleozoic in age. The crystalline Piedmont consists of marble schist
of the Glenarm Series and gabbros, banded gneiss, granite, and amphibolite of the
Wilmington Complex. In the Site vicinity, the depth to weathered bedrock is approximately
60 to 100 feet below mean sea level (msl) (Woodruff 1977 and 1981, WCC 1987 and 1988).

- 2.6 GROUNDWATER CONDITIONS

2.6.1 Regional Patterns

In the Coastal Plain of northern New Castle County, the water table aquifer consists
principally of saturated sediments of the Columbia Formation. However, in some areas the
“water table also includes older subcropping sediments in direct hydraulic connection with
the Columbia Formation. The Columbia Formation water table aquifer can be high
yielding, particularly where there is more than 40 feet of saturated thickness.

The Columbia Formation is principally recharged from precipitation on the soil
horizon at the land surface. Discharge from the water table aquifer includes yield to wells,
base flow to streams, recharge to underlying aquifers, and evapotranspiration. Sundstrom
and Pickett (1971) estimate base flow from the Columbia Formation to the Christina River
to be approximately 628,000 gallons per day (gpd) per square mile, discharge to wells to be
about 11 million gpd, and recharge to underlying artesian aquifers to be about 6 million gpd.

In r;orthern New Castle County, the Potomac Formation is typically divided into two
hydrologic zones separated by a clayey layer forming a leaking confining layer (Sundstrom
and Pickett 1967 and 1971, Woodruff 1985). The top of the upper sandy unit begins from
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the first sand encountered beneath the Columbia Formation. The base of the upper sandy
unit is defined by the top of a mappable clay in the middle third of the Potomac Formation
(Woodruff 1984b and 1985). Except where the upper sandy unit subcrops, the upper sandy
zone is generally overlain by Potomac silts and clays. Thin silts and clays are also found
within the upper sandy zone and, to a lesser extent, in the lower sandy zone which correlates
with the generally higher effective transmissivity found in the lower hydrologic zone as
compared to the upper hydrologic zone (Sundstrom and Pickett 1971, Jordan 1968). Where
they are present, both the upper and lower sandy zones of the Potomac Formation are
important groundwater aquifers. Sundstrom and Pickeit (1971) estimate the available water
supply from the Potomac aquifers in New Castle County to be 33 to 38 million gpd,
although actual yield of water from the Potomac varies with location.

Regional recharge to the Potomac aquifers occurs principally via vertical leakage
from overlying sediments in areas where the vertical hydraulic gradients are downward.
However, near the Site an area of groundwater discharge from the Potomac Formation to
the water table aquifer (Columbia Formation) and then to the Christina River has been
identified (Woodruff 1984a, WCC 1987).

2.6.2 Site Groundwater

Site-specific geologic or hydrologic studies have not been performed. However, local
groundwater impacts have been documented on adjacent properties. As mentioned in
Section 2.5, extensive hydrogeologic investigations have been performed over the period
from 1987 through 1990 at the immediately adjacent DuPont Newport Superfund Site.
Information from this investigation and from other studies can be used to evaluate Site
conditions. There have been no known hydrogeological investigations on other adjacent
properties to date.

The Columbia Formation is estimated to range from 0 to over 20 feet thick within
Site boundaries (Woodruff and Thompson 1972 and 1975). Woodward-Clyde Consultants
report a range in thickness of the Columbia Formation near the DuPont Newport Superfund
Site to be from 25 to 34 feet (WCC 1987). The Koppers Site is in an area where the
possibility for recharge to the Potomac Formation is classified as poor by the Delaware
Geological Survey (Petty, et. al. 1983). Northeastern portions of the Site are considered
probable recharge areas for the water table aquifer, while the rest of the Site (with surface
elevations generally less than 10 feet above msl) are considered areas of probable
groundwater discharge from the water table aquifer (Petty, et. al. 1983).

The water table is anticipated to be shallow, probably within 10 to 15 feet of the
ground surface (Sundstrom and Picket 1971). The upper hydrologic zone of the Potomac
Formation, is not expected to be present under the Site because it is mapped as being
completely eroded just south of the Christina River (Woodruff 1985). The absence of the
upper sandy zone of the Potomac Formation north of the Christina River is supported by
the Woodward-Clyde Consultants study of the DuPont Newport Superfund Site east of the
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Koppers Site (WCC 1987). The water table aquifer beneath a portion of the Site may be
underlain by the clayey semiconfining layer of the middle Potomac Formation identified at
the DuPont Newport Superfund Site. However, the more permeable sandy zones of the
lower hydrologic zone of the Potomac Formation may also subcrop directly beneath the
water table aquifer in places.

Based on groundwater flow patterns developed by Woodward-Clyde Consultants near
the DuPont Newport Superfund Site, groundwater in the water table aquifer in the eastern
portion of the Site probably flows southward and discharges to the Christina River. Based
on the surface topography, groundwater in the water table aquifer in the western portion
of the Site may flow in a westerly or southwesterly direction and discharge into the adjacent
wetlands or White Clay Creek. Groundwater within the upper portion of hydrologic zones
of the Potomac Formation at the Site probably discharges into the Christina River. North
of the Christina River in the vicinity of the DuPont Newport Superfund Site there are
upward vertical gradients between the uppermost hydrologic zone of the Potomac Formation
and the water table aquifer, as described in the Woodward-Clyde Consultants report (WCC
1987). Therefore, any degradation of groundwater quality in the water table aquifer is not
expected to affect the underlying Potomac aquifer under natural conditions, The
Woodward-Clyde Consultants report also indicates that groundwater flow in the lowermost
hydrologic zone of the Potomac Formation in the vicinity of the DuPont Newport Superfund
Site continues southward beneath the Christina River.

2.7 SURFACE WATER DRAINAGE

The Site topography slopes gently to the south and west toward the tidal marsh areas
on the property and the Christina River, White Clay Creek, and Hershey Run. Hershey
Run lies along the western boundary of the property and drains into White Clay Creek.
White Clay Creek passes along the southwestern property boundary and discharges into the
Christina River, which is adjacent to the southeastern edge of the property. These streams
and the tidal marsh areas are each subject to tidal effects. The potential for drainage from
the reported former sewage disposal area north of the Site onto the Site or into Hershey
Run is unknown and will need to be evaluated in the RI.

28 WETLANDS/BIOLOGICAL RESOURCES
2.8.1 Pre-Development Site Conditions

The New Castle County Soil Survey indicates that the Site had either Othello-
Fallsington-Urban Land Complex, Aldino-Keyport-Mattapex-Urban Land Complex, or Tidal
Marsh soils prior to Site development, the addition of fill, and regrading. These original .
soils may all be described as poorly drained and all but the Aldino soil are listed as hydric
soils by the New Castle County Soil Conservation Service and are an indication of historic
wetlands throughout their occurrence.
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Remaining Tidal Marsh soils are still clearly tidal wetlands. Freshwater nontidal
wetlands do occur on the lower elevations of the Site. These wetlands may be characterized
as upland scrub woodland and scrub/shrub palustrine wetlands (PFO and SS, respectively).
Othello and Fallsington hydric soils are exposed at the surface in these areas.

The lower Site elevations grade into freshwater tidal marshes of Hershey Run, White
Clay Creek, and the Christina River. Essentially all of the Site drains to and through these
tidal and nontidal wetlands, although the pattern of surface drainage ways over the Site has
mostly likely changed repeatedly over the course of the last 60 years or more.

2.8.2 Biological Resources

Biological resources of the Site are predominantly associated with wetlands and to
a much lesser extent developed uplands. The uplands are predominantly grasslands on
coarse fill with limited areas of scrub woodlands. Such open grasslands may provide habitat
for small mammals and the raptors that feed on them. Large wildlife such as deer, rabbit,
woodchuck, and fox may also use these habitats, especially those located along tributary
corridors.

The least disturbed habitats on the Site are the tidal marshes and nontidal scrub and
forested wetlands on the lower elevations. These wetlands provide better habitat for many
of the upland wildlife species, as well as for many wetland-dependent species of plants and
animals.

True aquatic habitats are limited on the Site with the exception of the tidal wetlands.
Two small ponds occur on the Site and the eastern drainage ditch has a short section of
nontidal stream. The tidal wetlands offer habitat for a wide variety of estuarine, riverine,
and freshwater aquatic species.

The pertinent references for information on Site wetlands are: Simpson et. al.
(1983); current ecological characterization reports from the Delaware Estuary Program,
current Water Resources and Biological reports from the Water Supply Plan for New Castle
County, Delaware, (Churchmans EIS 1990 and 1991); and current Wetland Restoration/
Enhancement Studies proposed for New Castle County by DNREC. These and other source
documents will be reviewed to develop a comprehensive characterization of existing
wetland/biological conditions as part of the Phase I investigation.

No mention has been made in the Site documents reviewed for this Work Plan
regarding the occurrence of rare, threatened, or endangered species or species of special
concern.
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3.0 POTENTIAL AREAS OF CONCERN

3.1 INTRODUCTION

As discussed in the Section 1.0, this Work Plan and the statements contained herein
are based on a review of available historic documentation relating to prior and current uses
and/or operations at the Site and adjacent areas. Because of the limited nature of this
review, and the preliminary nature of this work, information and statements made herein
are subject to modification and/or supplementation as more facts are learned. Specifically,
as more information is learned about this Site and its surrounding area, the potential areas
of concern may be expanded or reduced.

Based on a review of the information obtained during the previous investigation
activities and the historical operations of similar wood preserving facilities, the following
potential areas of concern (PAOCs) have been identified, as shown on Figure 3-1. These
areas are predominantly located within the formerly active production and storage sections
of the facility, which were in a large part dismantled after the property was sold in 1971 to
DuPont. The identified PAOCs include the following:

L Former Processing Operations areas (the Creosote Unloading area, Wood
Treatment area and Drip Tracks). This area also contained the New Castle
County Department of Public Works (DPW) wastewater treatment facility
from 1974 to 1977

. Treated Wood Storage area
. Onsite Fire Pond and the South Ponds
® Wetlands (including woodlands) and the surface water bodies bordering the

active areas of the former processing and storage areas
] Areas containing scattered process debris from historical facility operations

The former processing areas include the Creosote Unloading area, Wood Treatment
area, and Drip Tracks, where active process operations and material handling were
performed. The Treated Wood Storage area encompassed most of the remaining active
section of the former facility. The Fire Pond, located in the northwestern section of the
Site, reportedly was used as a source of water for fire-fighting purposes throughout the
facility. The Old Fire Pond, as labelled in the 1984 SI report prepared by NUS for EPA
and DNREC, reportedly is located in the southern section of the site. The location of the
Old Fire Pond cannot be definitively determined at this time because of the overgrowth of
the vegetation and the historical sediment deposition that have occurred since the closure
of the facility in 1971. Currently there are two natural depressions in the vicinity of the
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reported location of the Old Fire Pond, both of which will be characterized during the RI.
For the purposes of clarity, both of these depressions shall be referred to as the South Ponds
for the remainder of this Work Plan, instead of the Old Fire Pond as originally referenced
in the 1984 SI report.

The sections of the Site adjacent to the former operations areas consist primarily of
wetlands and other potentially sensitive environmental areas. However, as shown on Figure
3-1, there are selected areas where scattered process debris and equipment, presumably used
in the historical wood treating operations, are visible on the surface. The characteristics of
these areas will be investigated and evaluated as part of the RI field activities to assess
potential impacts.

Analytical results referenced under this section were obtained during preparation of
the 1984 NUS SI report. During the SI, soil, sediment, and surface water samples were
obtained at the locations shown on Figure 3-2 and analyzed for Hazardous Substance List
(HSL) semivolatile compounds and metals. Neither the SI report nor the related field notes
state whether the surface water samples obtained during this investigation were field-filtered
prior to preservation. However, since only one surface water sample was obtained at each
location, it is assumed that the analytical results reported are on a Total Metals basis.
Summary listings of the 1984 SI analytical results are presented in Tables 2-1 and 2-2.

32 POTENTIAL AREA OF CONCERN 1 - CREOSOTE UNLOADING AREA,
TREATMENT AREA, AND DRIP TRACKS

From a review of historic site documents, it appears that the Creosote Unloading
area, Treatment area, and Drip Tracks were the primary areas for handling and treating
wood at the facility. These areas were located in the northern section of the Site, as shown
on Figure 3-3. Although each of these units was separate during the operational life of the
facility, they will be considered collectively because of their close proximity. For the
purposes of this Work Plan, these three operational units will be referred to as Potential
Area of Concern 1 (PAOC 1). '

This area was also used by New Castle County for the treatment of wastewater from
1974 until 1977. Material handling practices and facility operations will be further evaluated
during the RI to determine the potential impacts on the Site from these operations.
3.2.1 History and Operations
3.2.1.1 Creosote Unloading Area

The Creosote Unloading area was used to discharge creosote and other wood
preservatives into holding tanks prior to use. Historical aerial photographs indicate that

there were four small tanks and one large tank adjacent to the treatment building that were
used to handle both fresh and recycled preservative. The tanks were removed from service
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and demolished by Koppers during the 1970s after transfer of the property title to DuPont.

3.2.12 Treatment Area and Drip Tracks

The Treatment area, located along the northern boundary of the active facility,
contained the treatment cylinders used in the preserving process. Untreated lumber was
transported to the Treatment Building and introduced into the cylinders for processing.
Creosote or other preservative were then injected into the lumber under high pressure.
After treatment was complete, the lumber was removed from the treatment cylinders and
transported to the Drip Tracks.

The Drip Tracks, located adjacent to the Treatment area, were typically used to
temporarily store the treated lumber after processing. Pressure-treated wood removed from
the treatment cylinders was moved to the Drip Tracks prior to transport to the Treated
Wood Storage area. Visible staining in this area was noted on historical photographs of the
facility.

The Drip Track area is located on an elevated section of the Site, adjacent to the
northern property boundary. Staining is visible on the surface of this area, and along the
perimeter of the southern sidewall. The area has a concrete base in sections.

3.22 Nature and Extent of Constituents of Interest
Soil samples obtained during the 1984 SI indicated the presence of PAHs throughout

the former Treatment area and the Drip Tracks and revealed detectable levels of the
following constituents:

° Benzo(a)anthracene 11,400 micrograms/kilogram (ug/kg)
° Benzo(a)pyrene 26,900 ug/kg

° Benzo(b)fluoranthene 36,000 ug/kg

. Chrysene 19,600 ug/kg

) Fluoranthene 28,100 ug/kg

° Aluminum 19,300 milligrams/kilogram (mg/kg)
° Barium 412 mg/kg

° Lead 30 mg/kg

° Magnesium 10,600 mg/kg

Surface water samples obtained from this area during the SI did not contain
concentrations of PAHs but did contain the following levels of inorganic constituents:

e . Aluminum 23,120 micrograms/liter (ug/L)
e  Barium 103 ug/L
L Lead 17 ug/L
) Magnesium 47,300 ug/L
33
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These results suggest that although the PAHs are present in the exposed soils in the
former process area, they are not environmentally mobile as dissolved constituents in the
surface water.

The metallic constituents detected in the surface water samples are not constituents
of creosote. It should be noted, however, that aluminum and magnesium are common
constituents of most soils, surface water, and groundwater, and therefore would be
anticipated in the analytical results. Also, barium is typically present at naturally elevated
concentrations in soil samples in the New Castle County Area, and therefore would also be
anticipated to be detected in samples obtained at the site.

Additional samples are needed in this area to further define the vertical and
horizontal extent of the constituents of interest.

33 POTENTIAL AREA OF CONCERN 2 - TREATED WOOD STORAGE AREA
3.3.1 History and Operations

The Treated Wood Storage area is located between the 10 sets of railroad tracks on
the active facility and the eastern track. After removal from the Drip Tracks, treated
lumber was transported to the Treated Wood Storage area, where it would be loaded for
shipment offsite, as required. The railroad tracks were removed from these areas during
the 1970s, although railroad ties are still in place at several locations throughout this area.
For the purpose of this Work Plan, these areas will be referred to as Potential Area of
Concern 2 (PAOC 2).

3.3.2 Nature and Extent of Constituents of Interest
Extensive sampling of this area was not performed during the SI. Surface samples

obtained from within the Treated Wood Storage area at one location revealed the following
levels of constituents:

° Benzo(a)anthracene 2,660 ug/kg
] Benzo(a)pyrene 6,750 ug/kg
° Benzo(b)fluoranthene 9,720 ug/kg
® Benzo(k)fluoranthene 8,780 ug/kg
. Chrysene 6,900 ug/kg
° Fluoranthene 6,300 ug/kg
° Aluminum 1,100 mg/kg
® Barium 336 mg/kg
® . Lead 25 mg/kg
® Magnesium 27,400 mg/kg
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Constituent concentrations in this area generally are lower than those detected in the
former processing area. Additional samples are necessary in this area to further define the
vertical and horizontal extent of the constituents of interest.

3.4 POTENTIAL AREA OF CONCERN 3 - FIRE POND AND SOUTH PONDS

3.4.1 History and Operations

The Fire Pond, located in the northwestern section of the former facility, reportedly
was used to hold water for fire-fighting purposes, as shown on Figure 3-1. The Fire Pond,
approximately 1 acre in size, is located adjacent to the Treatment area and is currently filled
with water, although the exact depth is unknown at this time.

It is assumed that the Fire Pond was used to store water obtained from either an
onsite pumping well or from the nearby surface water bodies. Existing Site plans indicate
that water was drawn from this pond into the fire station pumphouse for distribution
through pipelines throughout the facility to provide water in the event of a fire. Other uses
for the water, if any, are unknown.

A second pond, labelled as the Old Fire Pond in the 1984 SI, was reportedly located
downgradient of the former processing areas. Evidence of two natural depressions in this
area was observed during the March 1991 Site visit. These natural depressions are now
referred to as the South Ponds (see Figure 3-1). Sediment has filled in the majority of these
ponds over time.

For the purpose of this Work Plan, the Fire Pond and South Pond areas will be
combined into one unit and referred to as Potential Area of Concern 3 (PAOC 3).

3.4.2 Nature and Extent of Constituents of Interest

There are no data available on the quality of the sediments or the water within the
Fire Pond. However, surface water and sediment samples were obtained from the
downgradient South Pond (Old Fire Pond) during the 1984 SI performed by NUS. Samples
were analyzed for the presence of the PAHs and HSL metals.

Sediment samples obtained from the South Pond (Old Fire Pond) indicated the
presence of the following:

L Anthracene 25,200 ug/kg

° Benzo(a)anthracene 41,800 ug/kg

e . Benzo(a)pyrene 63,100 ug/kg

. Benzo(b)fluoranthene 90,700 ug/kg

° Chrysene 54,900 ug/kg

® Fluoranthene 75,900 ug/kg
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. Pyrene 76,300 ug/kg
° Aluminum 1,920 mg/kg
® Barium 199 mg/kg
. Lead 248 mg/kg
° Magnesium 1,690 mg/kg

The concentrations of the PAHs are similar in magnitude to those detected in the former
process area. However, the concentration of lead detected in the sediments is approximately
10 times higher than those detected in the process area. Lead is not known to be a
constituent of creosote and is typically not used in the treating process.

Surface water samples obtained from this area did not exhibit detectable levels of
PAHs, although concentrations of metals were noted. The following metallic constituents
were detected:

° Aluminum 728 ug/L
. Barium 163 ug/L
. Magnesium 29,600 ug/L

Lead was not detected in the surface water sample obtained from this area.

Additional soil and surface water samples are necessary in both the Fire Pond and
the South Ponds to further define the vertical and horizontal extent of the constituents of
interest.

3.5 POTENTIAL AREA OF CONCERN 4 - WETLANDS
3.5.1 Existing Site Conditions

The Site is surrounded on three sides by freshwater tidal wetlands (Figure 3-1). The
majority of the Site may have once been freshwater, nontidal wetlands. Relic areas of these
nontidal wetlands remain today. Previous Site investigations have indicated concentrations
of PAHs and metals in sediments of the Hershey Run tidal marsh, the Fire Pond, and the
eastern drainage ditch. Wetlands appear to be in the drainage course from upland Site
areas to adjacent river or groundwater bodies.

3.5.2 Nature and Extent of Constituents of Interest

Sampling of the specific wetlands areas around the Site was not performed during
the 1984 SI. Samples were obtained from a drainage ditch along the eastern perimeter of
the Site, from Hershey Run along the western boundary of the property, and from White
Clay Creek along the southern boundary of the Site. Both upstream and midstream surface
“water and sediment samples were obtained from Hershey Run and White Clay Creek during
the 1984 field activities.
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3.5.21

Hershey Run Sampling

Surface water and sediment samples were obtained from Hershey Run at both
upstream and midstream sampling points, as shown on Figure 3-2. Upstream Hershey Run
sediment samples indicated concentrations of the following constituents:

Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Fluoranthene
Phenanthrene

Pyrene

Aluminum

Barium

Lead

Magnesium

1,870 ug/kg
3,890 ug/kg
10,600 ug/kg
8,480 ug/kg
6,060 ug/kg
6,260 ug/kg
1,870 ug/kg
1,080 ug/kg
1,380 ug/kg
20,000 mg/kg
896 mg/kg
462 mg/kg
5,380 mg/kg

PAHSs were not detected in the surface water samples from upstream Hershey Run,
but metals were detected in the following concentrations:

] Aluminum
® Barium
. Magnesium

1,510 ug/L
111 ug/L
9,120 ug/L

Midstream sediment samples were also obtained from Hershey Run and indicated
concentrations of the following constituents:

Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Fluoranthene
Fluorene
Phenanthrene
Pyrene

. Aluminum
Barium
Lead
Magnesium

7,430 ug/kg
2,060 ug/kg
2,860 ug/kg
2,230 ug/kg
2,320 ug/kg
2,990 ug/kg
1,240 ug/kg
896 ug/kg
2,510 ug/kg
1,750 ug/kg
14,800 mg/kg
161 mg/kg
14 mg/kg
4,890 mg/kg
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PAHs were not detected in the surface water samples from midstream Hershey Run,
but metals were detected in the following concentrations:

. Aluminum 3,420 ug/L
. Barium 69 ug/L

o Lead 5.7 ug/L

. Magnesium 10,200 ug/L

The presence of PAHs in both the upstream and the midstream sediment samples
indicate the potential for an upstream source of PAHs. The concentrations of barium, lead,
and magnesium detected in the upstream Hershey Run sediment sample are significantly
higher than those detected in the midstream sample and may also indicate a potential offsite
source of the metallic constituents.

3.52.2 White Clay Creek Sampling

Surface water and sediment samples were obtained from White Clay Creek at both
upstream and midstream sampling points, as shown on Figure 3-2. The White Clay Creek
samples did not reveal the presence of PAHs in either the upstream or midstream surface
water or sediment samples. Metallic constituents detected in the upstream sediments

included:

° Aluminum 14,600 mg/kg
* Barium 135 mg/kg

. Lead 33 mg/kg

° Magnesium 4,500 mg/kg

Metallic constituents detected in the midstream sediments included:

° Aluminum 23,400 mg/kg
° Barium 239 mg/kg

° Lead 84 mg/kg

. Magnesium 6,160 mg/kg

Upstream surface water samples revealed the presence of metallic constituents at the
following concentrations:

° Aluminum 280 ug/L

. Barium 52 ug/L

° Magnesium 8,850 ug/L
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Midstream surface water samples indicated metals at the following concentrations:

™ Aluminum 2,940 ug/L

® Barium 101 ug/L

. Magnesium 10,900 ug/L
3523 Eastern Drainage Ditch Sampling

The eastern drainage ditch, labelled as Drainage Ditch 1A in the 1984 SI, was also
sampled for PAHs and metals. Surface water samples from this area did not exhibit
concentrations of PAHs. Sediment samples exhibited concentrations of the following
constituents:

. Benzo(a)anthracene 3,230 ug/kg
° Benzo(a)pyrene 4,190 ug/kg
. Benzo(b)fluoranthene 2,410 ug/kg
. Benzo(k)fluoranthene 2,730 ug/kg
. Chrysene 3,350 ug/kg
. Fluoranthene 6,620 ug/kg
° Phenanthrene 4,920 ug/kg
. Pyrene 4,130 ug/kg
. Aluminum 3,280 mg/kg
. Barium 103 mg/kg

) Lead 659 mg/kg

° Magnesium 4,200 mg/kg

Surface water samples from the eastern drainage ditch exhibited concentrations of
the following:

o Aluminum 456 ug/L
® Barium 80 ug/L

® Lead 52 ug/L

° Magnesium 7,620 ug/L

This drainage ditch apparently channeled surface water flow from the former
processing areas across the Site.

3.6 POTENTIAL AREA OF CONCERN 5 - PROCESS DEBRIS AREA

Scattered process debris was noted throughout the areas labelled as PAOC S on
Figure 3-1 during the March 1991 site visit. This debris includes process vesse